Assessment of esterase gene expression as a risk marker for insecticide resistance in Florida Culex nigripalpus (Diptera: Culicidae).
Esterases are enzymatic proteins known to play a role in insecticide resistance formation. To further our understanding of the development of insecticide resistance, we tested the gene expression level of a gene implicated in insecticide resistance (Temsha est-1) from Culex nigripalpus Theobald (Diptera: Culicidae) in field mosquitoes. We found that the level of expression of TE-1 differed depending on the frequency of exposure to organophosphate insecticide through expression studies. Temsha est-1 cDNA is 1,808 base pairs and fully sequenced with up to 96% nucleotide sequence identity to esterase B genes of other mosquito species. The genes from five different species, including TE-1, were closely related by genetic distance and phylogenetic analysis. Differential expression of this gene that is correlated to differences in susceptibility towards organophosphate would provide the ability to use Temsha est-1 as an indicator of the formation of tolerance/resistance. This would greatly enhance mosquito control efforts by allowing targeted application of insecticides to mosquito populations that are most susceptible. Also, it would provide resistance information so that a rational design could be used for insecticide rotation schedules.